Relationship between genotype and skeletal phenotype in children and adolescents with osteogenesis imperfecta.
Osteogenesis imperfecta (OI) is a heritable bone fragility disorder that in the majority of cases is caused by mutations in COL1A1 or COL1A2, the genes that encode the two collagen type I alpha chains, alpha1(I) and alpha2(I). In this study, we examined the relationship between collagen type I mutations and bone densitometric and histomorphometric findings in pediatric OI patients who had not received bisphosphonate treatment. Lumbar spine areal bone mineral density (LS aBMD) was measured in 192 patients (99 girls, 93 boys; age range 3 weeks to 16.9 years) who had either COL1A1 mutations leading to haploinsufficiency (n = 52) or mutations that lead to the substitution of glycine by another amino acid in the triple-helical domain of either the alpha1(I) (n = 58) or the alpha2(I) chain (n = 82). Compared with patients with helical mutations, patients with COL1A1 haploinsufficiency on average were taller and heavier and had higher LS aBMD. After adjustment for age, sex, and height Z-scores, the mean LS aBMD Z-scores were -4.0 for the haploinsufficiency group and -4.7 for both helical mutation groups. In the whole patient population, the average LS aBMD Z-score was higher by 0.6 (95% confidence interval 0.2-1.0) in girls than in boys. Iliac bone histomorphometry (in a subgroup of 96 patients) showed that outer bone size (core width) and trabecular bone volume were similar between genotypic groups, but cortical width was 49% higher in the haploinsufficiency group compared with patients with helical mutations in alpha2(I). Bone turnover parameters were lower in the haploinsufficiency group than in patients with helical mutations. In the group of patients with helical mutations, neither the type of alpha chain affected, nor the type of amino acid substituting for glycine, nor the position of the mutation in the alpha chain had a detectable relationship with LS aBMD or histomorphometric results. Thus patients with haploinsufficiency mutations had a milder skeletal phenotype than patients with mutations affecting glycine residues, but there was no clear genotype-phenotype correlation among patients with helical glycine mutations.